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Effect of Different Dietary Selenium Sources on Somatic 
Cell Counts and Selenium in Dairy Cow Milk 

H. T. Shin, K. H. Chung, S. T. Cha* and T. J. Rhim** 
Dept. of Food and Bio-resource Sciences, College of Life Science & Natural Resources, 
Sung Kyun Kwan University, Suwon 440-746, Korea 

ABSTRACT 

Selenium and vitamin E serve as classical anti-oxidants in the body and these two essential nutrients have 
mutual nutritional effects each other. Also selenium is necessary in growth, reproduction, and metabolism. The 
objectives of this research was to study the effect of different forms of dietary selenium on the transfer of 
selenium in milk. Twenty-seven dairy cows were allocated three treatments 9 dairy cows of each (3 replication x 
3 cows). Cows given selenium per day were control, 5.00mg; Na-selenite treatment, I5mg and Se-proteinate 
treatment, 15mg. 

The addition of Se to the basal feed at IOmg per head per day did not significant increase in milk yield 
compared to the control and the persistancies of lactation of Na-selenite and Se-proteinate treatments were 
higher than those of control(p< .05). Milk composition was not affected by addition of selenium during 
experimental period. Somatic cell counts of Na-selenite and Se-proteinate treatment was significantly lower than 
those of control(p< .05), SCC was significantly (p < .05) reduced to 33.0% and 36.4% by Na-selenite and Se- 
proteinate treatment respectively, compare with pretrial period. Selenium concentrations in milk of dairy cows 
were increased 1-7-1.9 times by addition of selenium(p < .05), but did not different in milk selenium between 
two selenium sources. Selenium concentration in whole blood was increased in cows given Na-selenite and Se- 
proteinate (p< .05), but there were no significant differences in selenium of the whole blood from two groups. 
(Key words : Dietary selenium, Selenium in milk, Somatic ceil counts. Selenium in blood) 
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j^o] £^-§- «V*1*V& glutathione pero- 

xidase^ ft *o|4(Rotruck -f-, 1973), 

*M n fl-r tetraiodothyronine-l: 

triiodothyronine^.^ iodothyronone 5- 

deiodinase^l ^ SL±$. ^Arthur ^, 

1990; Berry f-, 1991). Se^ ^l^^r 
^ ^ o] £^ *>*1*M HhM*H i 
uzfi ^J.sq£4(SchrauzerS!} Ishmael, 1974; 
Marshall f-, 1979; Greederi^ Milner, 1980). He] 
oL Se^ ^t^l* « 0 >^4^(Julien ^§-, 

1976), nl^nj *>^11 ^-*H -t~8- 
^ 68% Tgi #±*]7]JL -fV^^I 
32.2% 33^-5. ^n-^^^KSrnith 

1984, 1987; Erskine -f-, 1987). 

*H seleno-amino acids* >^*r^l seleno " 
methionine^ i*] tflofl **H*>v+ *°J:3*H 
(Shamberger, 1983), Se^ *flJ?-& 

seleno-methionine 

Se o]^o] <£eH SJcKNichol- 

son -f-, 1991). 

JjL-°- ^ Se *>^£- *1*H 4°14 4 
T^(Stowe4 Herdt, 1992), -JM^fl Seleno- 
methionine^ ol^o] ^efl Se°J Na-selenite 



x4 Na-selenate^.4 ^jl(Wh anger -f-, 1976; Burk, 



1983) Ml o]t$$S- ^-<H ^ 7.4 

%<>1H 18%* r *l 4^ 3^ $Z4(Maus 
■§-. 1980). 

-g- *3*-£ Se f-^-^(Na-selenite^ Se- 
proteinate) ^ ^^(5mg ^ 15mgW 

n. *H£ 9! ^ 

^-rV^ 27 ^* ^1**H ^ A l^-^ 4 

*] 5^ ^ ^ * 2^JL 4^r$J4. ^l^HI ^ 
ti l-fr^l 10kg* 1<U 2 

3(06:00, 17:00) iS^V^ 
^3L(bale) 8 kg4 4 kg* ^-<H*r£^> % 

5:4^* AOAC(1990)«J-»a^.S. * 
Table 1^ ^4- 



Table 1. Chemical composition of experimental diets(%) a 



Roughage 



Item 



Concentrate 



Alfalfa hay 



Rice straw 



Dry matter 
Crude protein 
Ether extract 
Crude fiber 
Crude ash 
Se(ppm) 



87.69 
17.10 
2.20 
6.08 
6.16 
0.484 



89.0 

19.5 
3.3 

29.9 
9.6 
0.02 



87.90 
5.70 
1.20 

31.20 
2.10 



• All values are expressed on dry matter basis except dry matter. 



2. ggg 

selenite ^ 

Table 2. 

Item 

Experime 
Sodiun 
Selenii 

Conditior 
No. oi 
Body 
No. ol 
Days : 
Milk ■ 



3. 5 ^ 

0)4! 

**}*] 
Electric 

(2) ^ 
lab 2 (1 

(3) £ , 
Se ^ 

711*111 
*H5 
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2. 



-5L >y^^_ Se 



°}*§-zrk fl*H Na- 

selenite ^7}^- Se-proteinate ^7H\£ i-HrSi 



Se * v ^c- 0.484 ppmolji cy-^j. Se * v 

^ 0.02 ppm°_£ 1°-J ^ ^ S.OOmgo] Se 
* Se ojcj ^ 10mgS , 

Se* -^*W 1<U ^ ^ 15.00 mg*) 



Se*^#145J4(Table2). 
Table 2. Experimental design and the conditions of experimental dairy cows for feeding trial 



Item 



Treatment 



Control 



Na-selenite 



Experimental design 

Sodium selenite(mg/head/day) 

Selenium proteinate(mg/head/day) 
Conditions of cows 

No. of cows(head) 

Body weight(kg) 

No. of calving 

Days after calving 

Milk yield(kg/head) 



Se-proteinate 



9 

605 
2.3 
170 

21.8 ± 1.24 



10 



9 
608 
2.6 
162 

22.6 ± 2.02 



10 

9 
602 
2.5 
174 

22.9 ± 1.43 



3- 

4**5: Se %7\ 2^^M ^ 2 ^ 

u flnr Fossomatic (Model 215, A/S N. Foss 
Electric Co.>§- o]%.*\o\ ^*r£4- 

^°fl -f *rl3*M * Dairy- 

lab 2 (Multispec, UK)|h °l-§-*H ^J)^, 

Se *^5- ^ a]^ l^JjtEl ^jl 2 

^ 1^ **J*Hfc*0. -f-Hr 

JIM'S* iL^ofl ^ ^ ^ 



30g# ^*>5g4. ^1^^^(1994) 

ICP Emission Spectra Analyzer (JY 38 Plus ISA, 
Jobin Yvon, France)^ A|~g-S}<^ -g-^}*>5J^cj] 4 
carrier gas^~ argon^ ^f-g-^cf 

4- §7)| 

^H^M ^ -S-^eJi- Statistical Analy- 
sis System(SAS, 1987)1- A]-§-*}.g_o xt\ 9 Duncan's 
multiple range test (Steely Torris, I960)*!] 

HI. 14 £ 2£ 

1. ft g 

tfldfc^S}- Na-selenite ^ Se-proteinate ^7]^-^ 
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^3 3 ^^iHHlftlcg)^- 21.8, 22.6 $ 22.9«M 
^$f^l 17.9, 20.6 ^ 21.3 ±3. Se Jif- ^-<H 

ft 44^4 % W]#SH 3* 
$*%°] 20.0kg, 21.6kg ^ 21.9kg^.5. 

*Htt &24- 3214 
4 n"c- sodium selenite ^7H L ^ selenium 
proteinate %7}^-<>\ ^ 7 )- cfli^2i4 

44tf 4(Table 3). 

*m ^4^- Fisher f-(1990)o| seleniumfNa- 
selenite)^- ^-<H44 ^^^4 ^ 



24mg, lOOmgi- -g-ojtV ^^S] tf-fr^l ifli 

Se-§- lOmg Jif- iMt!: Na-selenite ^H 1 -^ Se- 
proteinate ^7H?-^ £0. *|^ 0 ) 7^ 91.15% 
4 93.01%5. cflif 80.70%ofl h1*H 44 
tf-b*i](p<-05), ojtf£ ^4- ^-f^T)) Se 

-u^w -iww^M s*v*m #-8-3=4 

i-oJ-Xjcf^ CharmleyS)- Nicholson(l993)°l JLuL 

if -8-445*4 



Table 3. Effect of different forms of dietary selenium on the daily milk yield(kg) and lactation 
persistence(%) of experimental dairy cows 



Weeks after 




Treatment 




feeding trial 


Control 


Na-selenite 


Se-proteinate 


0 


21.8±1.24» 


22 .6 ±2.02 


22.9+1.43 


1 


21.2± 1.89 


22.1 ±1.94 


22.4 ±1.99 


2 


20.9±1.10 


21. 7± 2.04 


21.8+1.47 


3 


19.9 ±0.82 


21.5±2.01 


21.7±2.04 


4 


18.5±1.38 


20 .9 ±1.98 


21.5±2.49 


5 


17.9± 1. 10 


20.6±1.81 


2I.3±1.91 


Mean (1-5 wks) 


20.0 ± 1.56 


21.6± 1.74 


21.9±1.60 


Lactation persistency(%) 


80.70 < 


91. 15 b 


93.01 * 



* Mean ± SD. 

bc Means in ihe same row with different superscripts are difTerent(p< .05). 



2. ^#°| gypjg svff 

-n-^lD- % v ^(%>€r ^Sl^-, Na-selenite Se- 
proteinate ^7>^-7l- Q 4.39, 4.51 ^ 4.63»i] 
*\ 3^*fl 4.81, 4.54 <*j 4.955. %-7}i}<*± 
4 ^-5-4 4.34, 4.52 ^ 4.655. Se ?$7}°\] 44<H 



$^4. ^m%>& 

3-f 4H^£-4 3.48%5. 3.61% Ji.4 4 

i #^4-^ ^* 0 to l^i Na-selenite ^7f^ 
3.39%4H 3.51%JL 4^ ^7}*}<*<L^ %m 
°J *H-c- 444*1 &#-2-4 Se-proteinate %7\ 

tKs. >g^^4 %o)7} #24- -fV^ % Vi £(%>S- 
^^^1 ^fli^p-, Na-selenite ^ Se- 

proteinate ^7)-^7)- 4.70, 4.63 ^ 4.86oflA^ 



^ 4.73, 4.53 ^ 4.935. Na-selenite % 

°1 ^A*\fy\ 4i ^i*^ i 

324- ^U^-g- *^%)£ Na- 
selenite ^H^H^ % ^^7|7_V£-oj- ^ 7l . 
$£.2-4, Se-protenate ^7}^}a\^ ^_&^3_ 

4 4i f^ r *r2.e.4 -ffsl^oj *Hb 

£ *i&o\]a] ^ ^3 U 2, 3, 4, 5^ 

(X 10 3 )-b ^i^M 480, 466, 480, 490, 485, 488, 
490, 487o]jl Na-selenite ^7yf-7} 540, 460, 
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430, 410, 370, 362, 380, 400o]$J_°4 Se- 
proteinate ^H 1 -^ 470, 400, 473, 335, 310, 299, 
326, 350.5.3. 444 JMEfl ^ -S-^lEfl Set Q 
Q 10mg«l %7\*\<&^r ofl *)Hi^ 
o) cfli^-oj «1«B ^ 3-2.3. 44#4(Fig. D- 

-r-n- Ml 470,000-540,000 
3^ ^-S- (*fl Afli4=.:40^h-70?> 44) 
°\] n^^tH*^^, 1993). t| 

l-^-*>JI 2^o)| 480,000oJ]/H ^5. 
4 (^^ 5^*fl) 487,000°. 3- 4= 1.46% f^J-sl 
^-7lEfl Se ^7}^ (Na-seleniteRr ^ 2^ 
>*H-& 540,000<HH f^jg.4 362,000.2.3. 

32.96% #£5133-2.4 ^4 4^ ^^Jf-E^ 2f- 

^ -f-S- (^)^]i^:20n]-40n> 44)7> 5)^4 

(Fig. 1). J.e) JL o. 7 |Efl Se ^7>^p- (Se-proteinate) 
-b 470,000<HH *-3.*} 

299,000^.3. 36.38% #±S)% ±t*\, o] ^s]^-S] 
-f^-fe- ^ 2^ ^7} 4 534. £ 

^ ^4 Se ^7HI 44° t l *)M]i^7> -°-42] 
A3. #£4rr 3°. 3. 44tf 4<P< -05). 




0 12 3 4 5 6 7 



Weeks after trial 
Fig. 1. Effect of different forms and levels of 
dietary selenium on the somatic cell 
counts in dairy cow milk(10 3 cells/ml). 

SLtt Se ^H-j- :f Se ^ 

^Afli^o)) * ^5JA4 Se ^7p?-ol 

Na-selenite ^7)^-5}- Se-proteinate ^7|^j L «>fl>H-b 
4°J ^ -f E| W3L&7\ ^7j-45S4- 



Smith f<1984, 1987)£ *}--JS-f oj]^] S e£ 

^>5S^T °fl -rV°o^^ f^j-o) 7^5)55! J7 

<H] Se* $7WSi* "III *M2M- ^ «.« 0 V 
<3 f^<M Q±s\%**3- iJl*r534- Erskine 
(1987)5] Jtj7oJ| 44^ ^|Ai]i^7)- ^j-g: ^-o. 
-£-(< 150,000 cells/ml).°J glutathione peroxidase 
activity-^- 35.6 mU/mg of hemogIobin^.3. A ] M) 
M}3_^7\ ^-rrfU 700,000 cells/ml)4 

glutathione peroxidase activity 20.2 mU/mg of 
hemoglobin 3.4 4> ^Wi^M- 3 

4--n-f4 Se 0.133^13.4 

*Mi^7> *M-f^ M) Se t% 

0.074 //g/ml £.4 £#4- 

4. ?#LH Se 

-f-rVMl Se %>^(ppm>g- Na-selenite $ 

7V^p- Se-proteinate ^H^M ^*j;*J 0.0234, 
0.0270 ^ 0.0263.2.3- -rr4452-2-4 ^#£-^1 
(5^*fl) cfli^b 0.0240JL3. ^1*^4 7^ 4- 
-f'Oj »(!:'^ Na-selenite ^7f : j L Se-proteinate ^ 
7].^.^/,^ ^ 0.0450 <J{ 0.0495£.3.(Table 4), 
^•<H^<H1 4*11 1-7«H^|- 1.9«B #7>4^4(P< 
.05). itf -¥-8-41 Se ^ 2^ 

7>*fe 3*§- 44^4(Fig. 2). 

^5.^1(5^) -f-frS-Sl Se o]*8^-^. 7^- 
?v 8.59%, 6.18% ^ 7.02%3. 45-^1 Se #^=o] 
^-Sr Mli^4 4*3^ 6 1 Se ^7^ 

4 ^^4(p< 05), -8-71 en se °1*S 

-t-ol -^71 Efl Se ^^Ji4 ^^4 -rV43°J 
4°l-b ^5J4. Maus -KI980)^ Ml-fr-fx*] 
Holstein ^^<H]7fl Se4 4^-Tfl 
^ i^=4 Se# ^-3-4$^ nfl(4.17mg/day)^ -f 
-S-^ofl 18% o]*$o] 4^=4 Se^ 

^-<H4^* i(13.35mg/day>b 7-4% ^s.7> o] 
*3sl£4J! 4^^°1- ^-*1 -f^ Ml Se 
0.05,/g/mlol ^ Hl^^i. 7jl4 ^7)-447l- 3. 

-f* Ml Se *v=M plateau 4^ ^aJ- 
4 5J5i4i 1J-&45S4- 
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Table 4. Effect of different forms of dietary selenium on the concentration of selenium in dairy 
cow milk(ppm) 



Weeks after 




Treatment 




feeding trial 


Control 


Na-selenite 


Se-proteinate 


0 


0.0234 


0.0270 b 


0.0263" 


1 


0.0252 


0.0295" 


0.0275" 


2 


0.0230 


0.03 16 *■> 


0.0335 


3 


0.0242 


0.0380' 


0.0387- 


4 


0.0226 


0.0429' 


0.0451- 


5 


0.0240 


0.0450' 


0.0495' 



8b Means in the same column with different superscripts are different(p< .05). 



0.055 

0.05 

0.045 

1? 0.04 
a. 

3? 0.035 

1 003 

a> 0.025 
0.02 
0.015 
0.01 



Control 
— Na-Selenite 
— +- Se-proteinate 




11 2 3 4 5 

Weeks after trial 
Fig. 2. Effect of different forms and levels of 
dietary selenium on the concentration 
of selenium in dairy cow milk(ppm). 



cos 
- l il a" 



Se &?%S\ 25% ^i-f 

s^i i«a -tws* m -f^ m se 

20//g/Lo)4(Aspi]a, 1991). ConradSj- Moxon 
(1979)^ o| ^% ^t\7] % 

-fM-JS.41 -^7|e)) Se o.7ppm i 

-n-^]Efl Se O.lppmS) Se7> *}- 

5. i°"m Se £U 

t 0 JH Se tf-=ftppm)£- A-g. 
3-f f^SAHli O.OSppm ^£5. 



^ *H?> -f-SM Se o.^ 
7§*H: 4^^4(Fig. 3). ^.5)4 Na-selenite 
^7>^-af Se-proteinate ^7^]*^ ^-^H] 
#*I*M 5?*Wx] 7)]^ 7_^V of 

0.08ppm°-3. "fli^-Jitf f^7)-sH(p< .05) 
Conrad.2)- Moxon(1979)^ ^^fs}- °j£]* r £cf. 

Pophan( 1976)^- 4.5. vfl 0.05mg/kgi>] Se-§- 
^*r£-§: "fl t^Ml Se°] *J-^=o_ 0 .046^g/ml5]- 
jL J2.JL*]-£jI, Conrad -§-(1976)^- /.)■£. ufl Se ^ 
0.1ppmo|£-§- nfl *V^o. o.l^ g /m| 

efal iJl*>534. jz^jl Gerloff|;i992)£- Hols- 
tein 4|-4{-f o(>|I ojoj 9~10mg^ Se* ^<*\i$ t| 
4 W Ml Se *j-&M 0.08^g/mie}ji 2.3.*}*% 
Jlnj Maus f-(1980)£ a]* f^l 
2mg<H)^ 6mg^l Se %-7}*]7]*i ^ 



^ 0.08 

B 

CL 

O. 0.07 



g 0.06 
0.05 



- Control 

- Na-Selenite 

- Se-proteinate 




0 1 2 3 4 5 

Weeks after trial 
Fig. 3. Effect of different forms and levels of 
dietary selenium on the concentration 
of selenium in whole blood(ppm) 
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ml# Se *Vsg:o] 0.08 ^g<HH 0.12pg* r *] ^7\*\ 

4 8mg 4# ^44<Hl-£. i£*M Se %^-2- 
0.123„go_3.#7K^o] ^-n>*)-4j7 2_jl*}<Xv±. 

£ illHWb #m Se tNH -f-S-tfl £9 
Jicj- 2«fl^S. £7.) 444 ^^-m Se *v=H 
^-M) Se *l-^2i4 3~5wfl ^cfjr jijl^V Conrad 
5+ Moxon(1979)S) %^]L*\- ^7fl 44tf-b c il o] 

Allen4 Miller(1980, 1981)5] _S.j2.fi)- ^-oj Se 
4 SH -5.#44 SM 

4 

IV. fi 2* 

£ Se 4* *M £^-§- ^ 

-f-rVMl 4*5-^1- i44'l 444 27^-2] ^ 
-f ■§• c|if, Na-selenite ^H 2 - Se-proteinate 
^71^5. 4¥<>1 4*14 3«J^o.JL <L>4^ 3^ 
*! «H44<H tf-S-^ -rVi^-g", *)Hl3^ ^ -f 
-8-fi). ^ojj^ Se *V^o)] n]^^ ^443 

4- 

^14 «.l#4-S-°ti % v *44 Se %v^g. 
0.484ppme>lji ^4 4±4 se th^M 0.02 
ppm.2-5. ifli^t 1°J ^4 4* 5.00mgSl Se 
-§: -^445^ Se %7\7-°] Na-se!enite ^7\=f- 
4 Se-proteinate *£7yf-± r 10mg4 Se 

■k -SL^ ^<H4<H 1<U t4 4-3" 15.00mg£] Se 

* 44434- 

4*4£ ^M^SHI ^^oj AW 7f £2 

-5-4, 4-n-*l^-g: Se^- lOmg Ji-f ^-<*| .£ Na- 
selenite ^7>^-fi|- Se-proteinate ^7>^-7j- 7_V7_j- 
91.15%4 93.01%5. tfli^ 80.70%<H1 «1*H £ 
Tfl 44tf-^4(P< -05), -f-fV4 t.)«V, la-mjTO, ^. 

# ^ ^U^-g- % v 4<%)^- Se 37H 44<H 

444 ^^4- 

-f-rVM] *Mi^r4r ^ofl U ]4^ ^4 

cfli^fi] TjJjL 480,000<>.]4 487,000^5. 1.46% 
^44 4"4. Na-selenite ^7>^ 540,000<H]4 
362,0000.5. 4 33.0% 7^4 5J ji Se-proteinate 
^Hf-b 470,000ofl4 299,0000.5. 36.38% 7}± 



44 Se ^7H1 444 -rr4^-°-5. 
7 C J-±4^4(P< -05). ^7|Bfl Se ^^)iL4b -rr 
7|Efl Se f-^44 -f-rVM) 7 D ^o.ol ^ 

#JL4(P<.05). Se ^4f- ^7]$- cfli^oj 
*.M].5.^-b tl4-4 ti^-^-4 Na-selenitefif Se- 
proteinate ^H^H-b -HU f^JL 40-} ^e-| 

*lHi^4 ^7f4^4. 

^-SH Se *l-eKppm>£- ^fvB.4 ^fli^ 
0.0240 0.5. £xr Na- 

selenite Se-proteinate ^7)^0)]^^- ^j-z}- 

0. 0450 ^ 0.0495O.5. ■g-^^l'i] 4*11 4 1.7«flfir 

1. H #7>*r?J o.^(P< -05), 4~fr3.4 Se o)*g^- 
-g: Z\?\ 8.59%, 6.18% ^ 7.02%5. 4-S.Ml Se & 

^ tfli^-fi] -f -fr5.4 o|*g^-ol Se ^7> 

^Ji4 ^5U V 4(P< 05). 
t°J} Ml Se *v^(pp m) o. jgq ^ iA | cfl^ 

t| o- 0^= o.05 ppm^.5. ^« 7^4 %\*}7\ 
^.4 Na-selenite ^7 r ^j L fi)- Se-proteinate ^7H z -o)] 
^ 4t)1 *M 5^^4^1 7)1^- ^71-4 

<^ 7^-7_i- <?> 0.08ppmo.5. mi^-i-4 ^4 44 
4(P< -05). 
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